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Description
BACKGROUND
1. Field of the Invention

[0001] The present application relates to an encapsulation composition, an encapsulation film including the same, an
encapsulation product for organic electronic devices, and a method of manufacturing an organic electronic device.

2. Discussion of Related Art

[0002] An organic electronic device (OED) means a device including an organic material layer in which charge transfer
occurs using holes and electrons. By way of example, the organic electronic device may include a photovoltaic device,
a rectifier, a transmitter, and an organic light emitting diode (OLED).

[0003] Among the organic electronic devices, OLEDs have low power consumption, rapid response time, and can be
easily made into a thin display device or lighting, compared to conventional light sources. Also, OLEDs have excellent
space utilization, and thus are expected to be applicable in various fields including all kinds of portable devices, monitors,
notebook computers and TVs.

[0004] Durability is the most major problem in commercializing OLEDs and expanding their applications. Organic
materials and metal electrodes included in the OLEDs are very easily oxidized by external factors such as moisture.
Therefore, products including the OLEDs are highly sensitive to environmental factors. Thus, various methods to effec-
tively prevent penetration of oxygen or moisture into the organic electronic devices such as OLEDs from external envi-
ronments have been proposed.

[0005] Korean Unexamined Patent Application Publication No. 2008-0088606 discloses an adhesive encapsulation
composition film and an organic electroluminescence device. Here, the adhesive is a polyisobutylene (PIB)-based pres-
sure-sensitive adhesive which has poor processability, and poor reliability at high-temperature and high-humidity con-
ditions.

[0006] Therefore, development of encapsulants which is able to maintain reliability at high-temperature and high-
humidity conditions while ensuring the desired lifespan and effectively preventing penetration of moisture in the organic
electronic device and has excellent optical properties is required.

SUMMARY OF THE INVENTION

[0007] The present application is directed to providing an encapsulation composition (claim 1), an encapsulation film
including the same (claim 9), an encapsulation product for organic electronic devices (claim 10), and a method of
manufacturing an organic electronic device (claim 11). More particularly, the present application is directed to providing
an encapsulation composition capable of maintaining reliability at high-temperature and high-humidity conditions while
ensuring the desired lifespan and effectively preventing penetration of moisture in an organic electronic device and
having excellent optical properties, and an encapsulation film including the same.

[0008] An encapsulation composition comprising: a first resin having a glass transition temperature of less than -10
°C and having a weight average molecular weight of 100,000 to 2.000,000, the first resin having a water vapour trans-
mission rate of 50 g/m2 day or less, wherein the water vapour transmission rate is measured by preparing the first resin
in the form of a film having a thickness of 100 pm and measuring a water vapour transmission rate of the film in a
transverse direction at 38°C (100 °F) and 100% relative humidity as described in the description; and a second resin
having a glass transition temperature of -10 °C or more, and comprising a polymer of a mixture comprising an alkyl
(meth)acrylate and a monomer having at least one reactive functional group, wherein the reactive functional group
comprises a hydroxyl group, a carboxyl group, an epoxy group or a nitrogen-containing functional group. wherein the
second resin is included at a content of 1 to 50 parts by weight, with respect to 100 parts by weight of the first resin, and
wherein the glass transition temperature is measured after irradiation with UV rays at a dose of 1 J/cm" or more; or after
irradiation with UV rays, followed by further performing a thermal curing.

[0009] For example, the encapsulation composition may be applied to encapsulation of organic electronic devices
such as OLEDs. According to one exemplary embodiment, the encapsulation composition may be formed into an en-
capsulation layer having a single-layer or multilayer structure, which may be used to encapsulate the organic electronic
device. When the encapsulation layer is formed to have a multilayer structure, an encapsulation film may include at least
one encapsulation layer including the above-described encapsulation composition, and may further include a pressure-
sensitive adhesive layer, or an adhesive layer. Materials capable of forming the pressure-sensitive adhesive layer or
the adhesive layer further included in the encapsulation film are not particularly limited, and may include or may not
include a moisture absorbent.
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[0010] In this specification, the term "encapsulation layer" refers to an adhesive layer, a pressure-sensitive adhesive
layer, or a pressure-sensitive adhesive/adhesive layer formed from the encapsulation composition. Therefore, the en-
capsulation composition may refer to a component capable of forming the encapsulation layer. The pressure-sensitive
adhesive/adhesive layer refers to an adhesive layer which is maintained in a solid or semi-solid phase at room temper-
ature, can attach an adherend without formation of bubbles when exposed to heat, and can firmly fix a target subject by
means of an adhesive after consolidation.

[0011] In this specification, the term "organic electronic device" refers to a product or device having a structure including
an organic material layer in which charge transfer occurs between a pair of facing electrodes using holes and electrons.
Examples of the organic electronic device may include a photovoltaic device, a rectifier, a transmitter, and an organic
light emitting diode (OLED), but the present application is not limited thereto. According to one exemplary embodiment
of the present application, the organic electronic device may be an OLED.

[0012] According to one exemplary embodiment, as described above, the first resin having a WVTR of 50 g/m2-day
or less and the second resin containing a reactive functional group included in the encapsulation composition may form
a semi-interpenetrating polymer network (hereinafter referred to as "semi-IPN"). In this specification, the term "semi-
IPN" has at least one polymer cross-linked structure (i.e., a polymer network) and includes atleast one linear or branched
polymer. Here, the semi-IPN has a structure in which at least a portion of the linear or branched polymer is interpenetrated
into the polymer cross-linked structure. The semi-IPN differentiates from an IPN structure in that the linear or branched
polymer can be theoretically separated from the polymer cross-linked structure without any loss of chemical bonds.
According to one exemplary embodiment, the second resin containing a reactive functional group may form a cross-
linked structure, and the first resin may penetrate into the cross-linked structure of the second resin to form a semi-IPN.
[0013] According to one exemplary embodiment, the cross-linked structure may be a cross-linked structure formed
by application of heat, a cross-linked structure formed by irradiation with active energy rays, or a cross-linked structure
formed by aging at room temperature. As such, a category of the term "active energy rays" may include particle beams
such as alpha-particle beams, proton beams, neutron beams or electron beams, as well as microwaves, infrared rays
(IR), ultraviolet rays (UV), X rays and gamma rays. In general, the UV rays or electron beams may be used herein. By
introducing such a semi-IPN structure, it is possible to enhance mechanical properties such as processability of the
encapsulation composition, improve moisture-resistant adhesive properties, and realize transparency, thereby exhibiting
high moisture barrier properties and excellent panel lifespan which have not been achieved so far.

[0014] Accordingto one exemplary embodiment of the present application, the encapsulation composition may include
the first resin having a WVTR of 50 g/m2-day or less, 45 g/m2-day or less, 40 g/m2-day or less, 35 g/m2-day or less, or
30 g/m2-day or less, as described above. The WVTR may be a WVTR measured by preparing the first resin in the form
of a film having a thickness of 100 wm and measuring a WVTR of the film in a transverse direction at 100 °F and 100%
relative humidity. The encapsulation composition according to one exemplary embodiment of the present application
may be used to form a film having excellent moisture barrier properties by controlling the WVTR of the film formed from
the encapsulation composition including the first resin. As the WVTR of the first resin decreases, the film may exhibit
superior moisture barrier properties. Thus, the lower limit of the WVTR is not particularly limited. For example, the lower
limit of the WVTR of the encapsulation layer may be 0 g/m2-day, or 1 g/m2-day.

[0015] According to one exemplary embodiment, the first resin may have a contact angle of 80° or more, 85° or more,
90° or more, or 95° or more with deionized water. The contact angle is a contact angle measured by coating a glass
with a solution having a solid content of approximately 15% by weight, which is prepared by dissolving the first resin in
a proper solvent, drying the solution to form a coating film and dropping deionized water onto the coating film at approx-
imately 25 °C. In this case, the contact angle may be an average value of the contact angles measured by repeatedly
performing this procedure 10 times. The details regarding the measurement of the contact angle will make reference to
Examples. Films having excellent moisture barrier properties and durability may be provided by controlling the contact
angle of resins capable of forming the encapsulation composition as described above. The upper limit of the contact
angle of the component is not particularly limited, and may, for example, be less than or equal to 150°, or 120°.

[0016] As the first resin satisfies the above-described ranges of contact angle and WVTR, the film having excellent
moisture barrier properties, water repellency may be formed. Resins known in the related art may be used without
limitation as the first resin forming the encapsulation composition as long as they can satisfy the above-described contact
angle or WVTR. Also, although the respective resins do not satisfy the contact angle and WVTR, when combinations
of the resins satisfy the the contact angle and WVTR, such resins may be used to form the encapsulation composition.
[0017] In the encapsulation composition according to one exemplary embodiment, the first resin may have a glass
transition temperature of less than -10 °C, less than -30 °C, less than -50 °C, or less than -60 °C. As such, the glass
transition temperature may refer to a glass transition temperature after irradiation with UV rays at a dose of approximately
1 J/lem?2 or more, a glass transition temperature after irradiation with UV rays, followed by further performing a thermal
curing process.

[0018] Known materials may be used without limitation as the first resin as long as they satisfy the above-described
contact angle or WVTR. For example, the first resin may include a styrene resin, a polyolefin resin, a thermoplastic
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elastomer, a polyoxyalkylene resin, a polyester resin, a vinyl chloride resin, a polycarbonate resin, a polyphenylene
sulfide resin, a polyamide resin, an acrylate resin, an epoxy resin, a silicone resin, a fluoride resin, or a mixture thereof.
[0019] As such, examples of the styrene-based resin may, for example, include a styrene-ethylene-butadiene-styrene
block copolymer (SEBS), a styreneisoprene-styrene block copolymer (SIS), an acrylonitrile-butadiene-styrene block
copolymer (ABS), an acrylonitrile-styrene-acrylate block copolymer (ASA), a styrene-butadiene-styrene block copolymer
(SBS), a styrene-based homopolymer, or a mixture thereof.

[0020] Examples of the olefin-based resin may, for example, include a high-density polyethylene-based resin, a low-
density polyethylene-based resin, a polypropylene-based resin, or a mixture thereof.

[0021] For example, an ester-based thermoplastic elastomer, an olefin-based thermoplastic elastomer, or a mixture
thereof may be used as the thermoplastic elastomer. Among theses, a polybutadiene resin or a polyisobutylene resin
may be used as the olefin-based thermoplastic elastomer.

[0022] Examples of the polyoxyalkylene-based resin may, for example, include a polyoxymethylene-based resin, a
polyoxyethylene-based resin, or a mixture thereof. Examples of the polyester-based resin may, for example, include a
polyethylene terephthalate-based resin, a polybutylene terephthalate-based resin, or a mixture thereof. Examples of the
vinyl chloride-based resin may, for example, include a polyvinylidene chloride. Examples of the mixture of hydrocarbons
may, for example, include a hexatriacotane, or paraffin.

[0023] Examples of the polyamide-based resin may, for example, include nylon. Examples of the acrylate-based resin
may, for example, include polybutyl (meth)acrylate. Examples of the epoxy-based resin may, for example, include a
bisphenol-type resin such as a bisphenol A-type resin, a bisphenol F-type resin, a bisphenol S-type resin and a hydrate
thereof; a novolac-type resin such as a phenol novolac-type resin or a cresol novolac-type resin; a nitrogen-containing
ring-type resin such as a triglycidylisocyanurate-type resin or a hydantoin-type resin; an alicyclic resin; an aliphatic resin;
an aromatic resin such as a naphthalene-type resin or a biphenyl-type resin; a glycidyl-type resin such as a glycidyl
ether-type resin , glycidyl amine-type resin or a glycidyl ester-type resin; a dicyclo-type resin such as a dicyclopentadiene-
type resin; an ester-type resin; an ether ester-type resin, or a mixture thereof.

[0024] Examples of the silicone-based resin may, for example, include polydimethylsiloxane. Also, examples of the
fluoride-based resin may, for example, include a polytrifluoroethylene resin, a polytetrafluoroethylene resin, a polychlo-
rotrifluoroethylene resin, a polyhexafluoropropylene resin, polyvinylidene fluoride, polyvinylidene fluoride, polyethylene
propylene fluoride, or a mixture thereof.

[0025] The above-listed resins may, for example, be used when engrafted with a maleic anhydride and also be used
when copolymerized with the above-described other resins and monomers for preparing a resin. In addition, the resins
may also be used when modified with other compounds. Examples of the other compound may include a carboxyl-
terminal butadiene-acrylonitrile copolymer.

[0026] Accordingtooneexemplary embodiment, the firstresin may include a polyisobutylene resin. The polyisobutylene
resin may exhibit low hydrophobicity, and thus may have low WVTR and surface energy. According to one exemplary
embodiment of the present application, the first resin may also be a copolymer of a diene and an olefin-based compound
containing one carbon-carbon double bond. Here, the olefin-based compound may include isobutylene, propylene, or
ethylene, and the diene may be a monomer polymerizable with the olefin-based compound. For example, the diene may
include 1-butene, 2-butene, isoprene, or butadiene. That is, a homopolymer of an isobutylene monomer; a copolymer
obtained by copolymerizing another monomer polymerizable with the isobutylene monomer; or a mixture thereof may,
for example, be used as the first resin according to one exemplary embodiment of the present application. According to
one exemplary embodiment, the copolymer of the diene and the olefin-based compound containing one carbon-carbon
double bond may be a butyl rubber. Conventional polyisobutylene polymers have low WVTR, but exhibit poor process-
ability, moisture resistance, adhesiveness, and heat resistance. Therefore, according to one exemplary embodiment of
the present application, moisture resistance and heat resistance of the polyisobutylene polymer may be improved by
introducing various cross-linked structures so as to compensate for the poor physical properties.

[0027] A base resin having a weight average molecular weight (Mw) such that the base resin can be molded in the
form of a film may be used as the first resin. According to one exemplary embodiment, the weight average molecular
weight of the base resin which may be molded in the form of a film may be in a range of approximately 100,000 to
2,000,000, 100,000 to 1,500,000, or 500,000 to 1,000,000. In this specification, the term "weight average molecular
weight" refers to a value converted with respect to a polystyrene standard as measured by gel permeation chromatography
(GPC).

[0028] Also, the above-described resins may be used alone or in combination of two or more as the first resin of the
encapsulation composition. When the resins are used in combination of two or more, two or more different types of
resins may be used, two or more resins having different weight average molecular weights may be used, or two or more
different types of resins having different weight average molecular weights may be used.

[0029] The encapsulation composition according to one exemplary embodiment of the present application may include
a second resin having a cross-linked structure so as to form the above-described semi-IPN.

[0030] The second resin may, for example, be included at a content of 1 to 50 parts by weight, 3 to 50 parts by weight,
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5 to 50 parts by weight, 5 to 50 parts by weight, 5 to 40 parts by weight, 7 to 35 parts by weight, 10 to 30 parts by weight,
or 10 to 25 parts by weight, with respect to 100 parts by weight of the first resin.

[0031] According to one exemplary embodiment, a difference in solubility parameter between the first resin and the
second resin may be 1 (cal/cm3)'/2 or less. In this case, the first resin and second resin may effectively form a semi-IPN
since compatibility of the first resin with the second resin is ensured. As the difference in solubility parameter decreases,
excellent compatibility may be expressed. Thus, the lower limit of the difference in solubility parameter is particularly
limited. For example, the lower limit of the difference in solubility parameter may be 0 (cal/cm3)12, or 0.01 (cal/cm3)1/2,
[0032] According to one exemplary embodiment, the second resin may have a glass transition temperature -10 °C or
more, 0 °C or more, 10 °C or more, 20 °C or more, 30 °C or more, 40 °C or more, or 50 °C or more. Resins having such
a glass transition temperature may be used to make up for the poor mechanical properties of the first resin.

[0033] According to some exemplary embodiments, the second resin may include a polymer. According to one ex-
emplary embodiment, the cross-linked structure of the second resin may be realized by allowing an acrylic polymer and
a cross-linking agent to react with each other by application of heat, or may be realized by polymerizing a multifunctional
acrylate by irradiation with light.

[0034] According to one exemplary embodiment, the polymer is a polymer of a mixture including at least one alkyl
(meth)acrylate and a monomer containing at least one reactive functional group providing functional groups along the
backbone of the polymer. According to one exemplary embodiment, the alkyl (meth)acrylate may satisfy the following
Formula 1.

[Formula 1]

O

R1

[0035] In Formula 1, R, represents hydrogen, or an alkyl group having 1 to 4 carbon atoms, 1 to 3 carbon atoms, or
1 to 2 carbon atoms. Also, R, represents a linear or branched alkyl group having 3 to 30 carbon atoms, 4 to 28 carbon
atoms, 5 to 26 carbon atoms, 6 to 24 carbon atoms, 7 to 22 carbon atoms, 8 to 20 carbon atoms, 9 to 20 carbon atoms,
or 10 to 20 carbon atoms. The second resin may easily form a cross-linked structure to effectively realize a semi-IPN
with the first resin by controlling the carbon atoms as described above. According to one exemplary embodiment, R,
may also represent a cyclic alkyl group having 3 to 30 carbon atoms, 4 to 28 carbon atoms, 5 to 26 carbon atoms, 6 to
24 carbon atoms, 6 to 22 carbon atoms, or 6 to 20 carbon atoms. As such, the second resin may easily form a cross-
linked structure to effectively realize a semi-IPN with the first resin by controlling the carbon atoms of the alkyl (meth)acr-
ylate in the second resin using a cyclic alkyl group having certain carbon atoms.

[0036] According to some exemplary embodiments, the alkyl (meth)acrylate may include cyclohexyl (meth)acrylate,
2-octyl acrylate, isobornyl acrylate, butyl (meth)acrylate, t-butyl (meth)acrylate, pentyl (meth)acrylate, 2-ethylhexyl
(meth)acrylate, n-octyl (meth)acrylate, isooctyl (meth)acrylate, isononyl (meth)acrylate, lauryl (meth)acrylate, tetra decyl
(meth)acrylate, or a combination thereof.

[0037] Unless particularly defined otherwise this specification, the term "alkyl group" may refer to an alkyl group having
1 to 30 carbon atoms, 1 to 25 carbon atoms, 1 to 20 carbon atoms, 1 to 16 carbon atoms, 1 to 12 carbon atoms, 1to 8
carbon atoms, or 1 to 4 carbon atoms. The alkyl group may have a linear, branched or cyclic structure, and may be
optionally substituted with one or more substituents.

[0038] Also, the polymer may include a monomer having a reactive functional group as a copolymerization unit. The
monomer having a reactive functional group may be a copolymerization unit derived from a copolymerizable monomer
containing a hydroxyl group, a carboxyl group, an epoxy group-containing monomer, or a nitrogen-containing functional
group.

[0039] As such, a monomer which may provide a hydroxyl group to the polymer after polymerization since the monomer
includes both the hydroxyl group and a moiety copolymerizable with other monomers capable of forming the polymer
may be used as the copolymerizable monomer containing a hydroxyl group. Such a monomer may include a hydroxyalkyl
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(meth)acrylate such as 2-hydroxyethyl (meth)acrylate, 2-hydroxypropyl (meth)acrylate, 4-hydroxybutyl (meth)acrylate,
6-hydroxyhexyl (meth)acrylate, or 8-hydroxyoctyl (meth)acrylate, or a hydroxyalkylene glycol (meth)acrylate such as 2-
hydroxyethylene glycol (meth)acrylate, or 2-hydroxypropylene glycol (meth)acrylate, but the present application is not
limited thereto.

[0040] For example, a carboxyl group-containing compound or an anhydride thereof, such as (meth)acrylic acid,
2-(meth)acryloyloxy acetic acid, 3-(meth)acryloyloxy propylic acid, 4-(meth)acryloyloxy butylic acid, an acrylic acid dimer,
itaconic acid, maleic acid, or a maleic anhydride may be used as the copolymerizable monomer containing a carboxyl
group, but the present application is not limited thereto.

[0041] For example, (meth)acrylonitrile, (meth)acrylamide, N-methyl (meth)acrylamide, N-methylol (meth)acrylamide,
N-vinyl pyrrolidone, and N-vinyl caprolactam may be used as the nitrogen-containing copolymerizable monomer, but
the present application is not limited thereto.

[0042] In the polymer, the monomer containing a reactive functional group may be included at a content of 0.5 to 50
parts by weight, 0.5 to 40 parts by weight, 1 to 30 parts by weight, 2 to 20 parts by weight, 3 to 15 parts by weight, or 5
to 10 parts by weight, with respect to 100 parts by weight of the alkyl (meth)acrylate, but the present application is not
limited thereto. A proper cross-linked structure may be realized by controlling the content of the monomer as described
above.

[0043] The encapsulation composition may further include a multifunctional cross-linking agent. For example, the
cross-linking agent may react with the polymer by application of heat to realize a cross-linked structure.

[0044] For example, cross-linking agents such as an isocyanate cross-linking agent, an epoxy cross-linking agent, an
aziridine cross-linking agent, and a metal chelate cross-linking agent may be used as the multifunctional cross-linking
agent, but the present application is not limited thereto. Examples of the isocyanate cross-linking agent may include a
multifunctional isocyanate compound such as tolylene diisocyanate, xylene diisocyanate, diphenylmethane diisocyanate,
hexamethylene diisocyanate, isophorone diisocyanate, tetramethylxylene diisocyanate, or naphthalene diisocyanate,
or a compound obtained by allowing the multifunctional isocyanate compound to react with a polyol compound such as
trimethylol propane.

[0045] Examples of the epoxy cross-linking agent may include at least one selected from the group consisting of
ethylene glycol diglycidyl ether, triglycidyl ether, trimethylolpropane triglycidyl ether, N,N,N’,N’-tetraglycidyl ethylenedi-
amine, and glycerine diglycidyl ether. Examples of the aziridine cross-linking agent may include may include at least
one selected from the group consisting of N,N’-toluene-2,4-bis(1-aziridine carboxamide), N,N’-diphenylmethane-4,4’-
bis(1-aziridine carboxamide), triethylene melamine, bisisophthaloyl-1-(2-methylaziridine), and tri-1-aziridinylphosphine
oxide, but the present application is not limited thereto.

[0046] Also, examples of the metal chelate-based cross-linking agent ma includes a compound in which a polyvalent
metal such as aluminum, iron, zinc, tin, titanium, antimony, magnesium and/or vanadium is coordinated with acetyl
acetone or ethyl acetoacetate, but the present application is not limited thereto.

[0047] The multifunctional cross-linking agent may, for example, be included at a content of 0.01 parts by weight to
10 parts by weight, or 0.01 parts by weight to 5 parts by weight in the pressure-sensitive adhesive composition, with
respect to 100 parts by weight of the polymer. Within this content range, cohesiveness or durability of the encapsulation
composition may be maintained excellently.

[0048] According to another exemplary embodiment, the second resin may, for example, include a polymer of a
multifunctional active energy ray-polymerizable compound which may be polymerized by irradiation with active energy
rays. For example, the compound may refer to a compound at least two functional groups capable of taking part in a
polymerization reaction by irradiation with active energy rays, for example, at least two functional groups selected from
the group consisting of a functional group containing an ethylenic unsaturated double bond such as an acryloyl group,
or a methacryloyl group; a functional group such as an epoxy group, or an oxetane group.

[0049] For example, a multifunctional acrylate (MFA) may be used as the multifunctional active energy ray-polymer-
izable compound.

[0050] Compounds containing at least two (meth)acryloyl groups in the molecule may be used as the multifunctional
acrylate without limitation. For example, the multifunctional acrylate that may be used herein may include a difunctional
acrylate such as 1,4-butanediol di(meth)acrylate, 1,6-hexanediol di(meth)acrylate, neopentylglycol di(meth)acrylate,
polyethylene glycol di(meth)acrylate, neopentylglycol adipate di(meth)acrylate, hydroxyl puivalic acid neopentylglycol
di(meth)acrylate, dicyclopentanyl di(meth)acrylate, caprolactone-modified dicyclopentenyl di(meth)acrylate, ethylene-
oxide-modified di(meth)acrylate, di(meth)acryloxy ethyl isocyanurate, allylated cyclohexyl di(meth)acrylate, tricy-
clodecanedimethanol(meth)acrylate, dimethylol dicyclopentane di(meth)acrylate, ethyleneoxide-modified hexahydroph-
thalic acid di(meth)acrylate, tricyclodecane dimethanol(meth)acrylate, neopentylglycol-modified trimethylpropane
di(meth)acrylate, adamantane di(meth)acrylate, or 9,9-bis[4-(2-acryloyloxyethoxy)phenyl] fluorine; a trifunctional acrylate
such as trimethylolpropane triimeth)acrylate, dipentaerythritol trilmeth)acrylate, propionic acid-modified dipentaerythritol
trilmeth)acrylate, pentaerythritol trilmeth)acrylate, propyleneoxide-modified trimethylolpropane tri(meth)acrylate, trifunc-
tional urethane (meth)acrylate, or tris(meth)acryloxyethylisocyanurate; a tetrafunctional acrylate such as diglycerin tet-
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ra(meth)acrylate, or pentaerythritol tetra(meth)acrylate; a pentafunctional acrylate such as propionic acid-modified dipen-
taerythritol penta(meth)acrylate; and a hexafunctional acrylate such as dipentaerythritol hexa(meth)acrylate, caprolac-
tone-modified dipentaerythritol hexa(meth)acrylate, or urethane (meth)acrylate (for example, a reaction product of an
isocyanate monomer and trimethylolpropane tri(meth)acrylate). Optionally, various types of the multifunctional acrylate
such as urethane acrylate, polycarbonate acrylate, polyester acrylate, polyether acrylate, or epoxy acrylate may also
be used as those known as photocurable oligomers known in the related art.

[0051] A compound having a molecular weight of less than 1,000 and containing three or more functional groups may,
for example, be used as the multifunctional active energy ray-polymerizable compound. In this case, the molecular
weight may refer to a weight average molecular weight, or a typical molecular weight. Compounds having a ring structure
in the backbone structure may be used as the multifunctional acrylate. In the present application, an effect of improving
heat resistance and moisture resistance of the encapsulation composition may be enhanced through the ring structure.
The ring structure included in the multifunctional acrylate may be one of a carbocyclic structure, or heterocyclic structure;
or a monocyclic or polycyclic structure. Examples of the multifunctional acrylate having a ring structure may include a
monomer having an isocyanurate structure, such as tris(meth)acryloxy ethyl isocyanurate, and a hexafunctional acrylate
such as isocyanate-modified urethane (meth)acrylate (for example, a reaction product of an isocyanate monomer and
trimethylolpropane tri(meth)acrylate, etc.), but the present application is not limited thereto.

[0052] The encapsulation composition may further include a radical initiator to induce a polymerization reaction of the
active energy ray-polymerizable compound. The radical initiator may be a photoinitiator, or a thermal initiator. Specific
types of the photoinitiator may be properly chosen in consideration of curing rate and yellowing probability. For example,
a benzoin-based, hydroxy ketone-based, amino ketone-based or phosphine oxide-based photoinitiator may be used.
More particularly, examples of the photoinitiator that may be used herein may include benzoin, benzoin methylether,
benzoin ethylether, benzoin isopropylether, benzoin n-butylether, benzoin isobutylether, acetophenone, dimethylamino
acetophenone, 2,2-dimethoxy-2-phenylacetophenone, 2,2-diethoxy-2-phenylacetophenone, 2-hydroxy-2-methyl-1-
phenylpropane-1-one, 1-hydroxycyclohexylphenylketone, 2-methyl-1-[4-(methylthio)phenyl]-2-morpholinopropane- 1
-one, 4-(2-hydroxyethoxy)phenyl-2-(hydroxy-2-propyl)ketone, benzophenone, p-phenylbenzophenone, 4,4’-diethylami-
nobenzophenone, dichlorobenzophenone, 2-methylanthraquinone, 2-ethylanthraquinone, 2-t-butylanthraquinone, 2-
aminoanthraquinone, 2-methylthioxanthone, 2-ethylthioxanthone, 2-chlorothioxanthone, 2,4-dimethylthioxanthone, 2,4-
diethylthioxanthone, benzyldimethylketal, acetophenone dimethylketal, p-dimethylamino benzoic acid ester, oligo[2-
hydroxy-2-methyl-1-[4-(1-methylvinyl)phenyl]propanone], and 2,4,6-trimethylbenzoyl-diphenyl-phosphine oxide.
[0053] The radical initiator may be included at a content of 0.2 parts by weight to 20 parts by weight, with respect to
100 parts by weight of the active energy ray-polymerizable compound. A reaction of the active energy ray-polymerizable
compound may be effectively induced by means of the radical initiator, and degradation of physical properties of a
pressure-sensitive adhesive may also be prevented due to the presence of residual components after curing.

[0054] The polymer may be prepared using known polymerization methods. Forexample, the polymer may be prepared
by subjecting a monomer mixture, which is obtained by properly mixing an alkyl (meth)acrylate, a monomer containing
an active functional group and/or another comonomer at desired weight ratios, to a conventional polymerization method
such as solution polymerization, photopolymerization, bulk polymerization, suspension polymerization, or emulsion po-
lymerization. Optionally, a polymerization initiator, or a chain transfer agent may also be used together in a polymerization
process.

[0055] According to one exemplary embodiment, the encapsulation composition may have a light transmittance of
80% or more, 81% or more, 82% or more, 83% or more, 84% or more, 85% or more, 86% or more, 87% or more, 88%
or more, 89% or more, 90% or more, or 91% or more, as measured for light transmittance with respect to light having
a wavelength of 380 nm to 780 nm using a spectrophotometer in a state in which the encapsulation composition is
prepared in the form of a film. As described above, the encapsulation composition according to one exemplary embod-
iment of the present application may exhibit excellent light transmittance when prepared in the form of a film, and thus
may be applied to top emission-type OLEDs to be described below, thereby realizing excellent optical properties.
[0056] Accordingtoone exemplary embodiment of the present application, the encapsulation composition may include
a tackifier. For example, a hydrogenated petroleum resin obtained by hydrogenating a petroleum resin may be used as
the tackifier. The hydrogenated petroleum resin may be partially or completely hydrogenated, and may be a mixture of
such resins. Such a tackifier may be selected from tackifiers having excellent moisture barrier properties while exhibiting
compatibility with the encapsulation composition. Specific types of the hydrogenated petroleum resin may include a
hydrogenated terpene-based resin, a hydrogenated ester-based resin, or a hydrogenated dicyclopentadiene-based
resin. The tackifier may have a weight average molecular weight of approximately 200 to 5,000. The content of the
tackifier may be properly adjusted, as necessary. For example, the tackifier may be included at a content of 5 parts by
weight to 100 parts by weight in the encapsulation layer, with respect to 100 parts by weight of the encapsulation
composition.

[0057] Accordingto one exemplary embodiment of the present application, the encapsulation composition may further
include amoisture absorbent. The term "moisture absorbent" may be used as a meaning generally referring to components
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capable of absorbing or removing moisture or humidity introduced from external environments by means of a physical
or chemical reaction. That is, the moisture absorbent refers to a moisture reactive absorbent, or a physical absorbent.
In this case, a mixture of moisture absorbents may also be used herein. When the encapsulation composition according
to one exemplary embodiment of the present application includes the moisture absorbent, the encapsulation composition
may not satisfy the above-described light transmittance, but may rather exhibit excellent moisture barrier properties.
[0058] According to one exemplary embodiment, the moisture reactive absorbent reacts chemically with humidity,
moisture or oxygen introduced into the encapsulation layer to absorb moisture or humidity. The physical absorbent may
inhibit penetration of moisture or humidity by lengthening a moving path through moisture or humidity penetrated into
the encapsulation structure flows, and may maximize barrier properties to moisture and humidity by means of a matrix
structure of an encapsulation resin, and an interaction with the moisture reactive absorbent.

[0059] Specific types of the moisture absorbent that may be used herein are not particularly limited. For example, the
moisture reactive absorbent may include a metal powder such as alumina, a metal oxide, a metal salt, phosphorus
pentoxide (P,O5), or a mixture thereof, which may be used alone or in combination. The physical absorbent may include
silica, zeolite, titania, zirconia, or montmorillonite.

[0060] As such, specific types of the metal oxide may include phosphorus pentoxide (P,05), lithium oxide (Li,O),
sodium oxide (Na,0), barium oxide (BaO), calcium oxide (CaO), or magnesium oxide (MgO), and examples of the metal
saltmay include a sulfate such as lithium sulfate (Li,SO,), sodium sulfate (Na,SO,), calcium sulfate (CaSO,), magnesium
sulfate (MgSQ,), cobalt sulfate (CoSO,), gallium sulfate (Ga,(SO,),), titanium sulfate (Ti(SO,),), or nickel sulfate (MSQO,);
a metal halide such as calcium chloride (CaCl,), magnesium chloride (MgCl,), strontium chloride (SrCl,), yttrium chloride
(YCly), copper chloride (CuCls,), cesium fluoride (CsF), tantalum fluoride (TaF5), niobium fluoride (NbF5), lithium bromide
(LiBr), calcium bromide (CaBrs,), cesium bromide (CeBrjy), selenium bromide (SeBr,), vanadium bromide (VBr3), mag-
nesium bromide (MgBr,), barium iodide (Bal,), or magnesiumiodide (Mgl,); or ametal chlorate such as barium perchlorate
(Ba(ClOy,),), or magnesium perchlorate (Mg(ClO,),), but the present application is not limited thereto.

[0061] In the present application, the moisture absorbent such as a metal oxide may be mixed with the composition
in a state in which the moisture absorbent is properly processed. For example, the encapsulation layer may be a thin
film having a thickness of 30 um or less according to the type of the organic electronic device to which the encapsulation
film is to be applied. In this case, the moisture absorbent should be subjected to a grinding process. The grinding of the
moisture absorbent may be performed using a 3-roll mill, bead mill, or ball mill process. Also, when the encapsulation
film according to one exemplary embodiment of the present application is used in a top emission-type organic electronic
device, the penetration rate of the encapsulation layer itself becomes important, and thus the size of moisture absorbent
should be controlled to the minimum extent. Therefore, a grinding process may also be required for such applications.
[0062] The encapsulation composition according to one exemplary embodiment of the present application may include
the moisture absorbent at a content of 1 part by weight to 100 parts by weight, preferably 5 parts by weight to 50 parts
by weight, with respect to 100 parts by weight of the first and second resins. By controlling the content of the moisture
absorbent is controlled such that the moisture absorbent is present at a content of 5 parts by weight or more, the
encapsulation layer formed from the encapsulation composition may exhibit excellent moisture and humidity barrier
properties. Also, by controlling the content of the moisture absorbent such that the moisture absorbent is present at a
content of 50 parts by weight or less, the encapsulation layer may exhibit excellent moisture barrier properties while
forming a thin-film encapsulation structure.

[0063] Unless particularly defined otherwise in this specification, the unit "part(s) by weight" may refer to a weight ratio
between the respective components.

[0064] The encapsulation composition may further include a UV absorbent. The UV absorbent may be used to form
an encapsulation layer in which a gradient in modulus of elasticity is formed in a transverse direction.

[0065] The encapsulation composition may further include a silane coupling agent. The silane coupling agent serves
to enhance adhesiveness and adhesive stability of the encapsulation composition, thereby improving heat resistance
and moisture resistance, and also serves to improve adhesive reliability even when kept under severe conditions for a
long period of time. Examples of the silane coupling agent that may be used herein may, for example, include y-glyci-
doxypropyl triethoxy silane, y-glycidoxypropyl trimethoxy silane, y-glycidoxypropyl methyldiethoxy silane, y-glycidoxy-
propyl triethoxy silane, 3-mercaptopropyl trimethoxy silane, vinyltrimethoxysilane, vinyltriethoxy silane, y-methacryloxy-
propyl trimethoxy silane, y-methacryloxy propyl triethoxy silane, y-aminopropyl trimethoxy silane, y-aminopropy! triethoxy
silane, 3-isocyanato propyl triethoxy silane, y-acetoacetate propyl trimethoxysilane, y-acetoacetate propyl triethoxy silane,
B-cyanoacetyl trimethoxy silane, B-cyanoacetyl triethoxy silane, and acetoxyaceto trimethoxy silane, which may be used
alone or in combination. It is desirable to use the silane-based coupling agent containing an acetoacetate group or a 8-
cyanoacetyl group, but the present application is not limited thereto. The pressure-sensitive adhesive composition may
include the silane coupling agent at a content of 0.01 parts by weight to 5 parts by weight, or 0.01 parts by weight to 1
part by weight, with respect to 100 parts by weight of the polymer.

[0066] The encapsulation composition may further include at least one additive selected from the group consisting of
an epoxy resin, a curing agent, a UV stabilizer, an antioxidant, a toning agent, a reinforcing agent, a filler, an antifoaming
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agent, a surfactant, a polyisobutylene oligomer, and a plasticizer, when necessary.

[0067] Also, the present application is directed to providing an encapsulation film formed from the above-described
encapsulation composition.

[0068] The thickness of the encapsulation layer may be controlled in consideration of the number of layers included
in each film, or use of the films. For example, when the film includes one encapsulation layer, the thickness of the
encapsulation layer may be in a range of approximately 5 to 100 wm. Within this thickness range, a film having excellent
moisture barrier properties, workability and durability may be provided.

[0069] The structure of the encapsulation film according to one exemplary embodiment of the present application is
not particularly limited as long as the encapsulation film includes the encapsulation layer. By way of example, the
encapsulation film may have a structure including a base film or release film (hereinafter also referred to as a "first film");
and an encapsulation layer formed on the base film or release film.

[0070] Also, the encapsulation film according to one exemplary embodiment of the present application may further
include a base film or release film formed on the encapsulation layer (hereinafter referred to as a "second film").
[0071] FIGS. 1 to 3 are diagrams showing encapsulation films according to one exemplary embodiment of the present
application.

[0072] As shown in FIGS. 1 and 2, the encapsulation film according to one exemplary embodiment of the present
application may include an encapsulation layer 12 formed on a first film 11. The encapsulation layer 12 and the first film
11 according to one exemplary embodiment of the present application are shown in FIG. 1.

[0073] According to another exemplary embodiment of the present application, the encapsulation film according to
one exemplary embodiment of the present application may further include a second film 13 formed on the encapsulation
layer 12, as shown in FIG. 2. However, the encapsulation film shown in the drawing is merely one exemplary embodiment
of the present application.

[0074] Specific types of the first film that may be used herein are not particularly limited. In the present application,
conventional polymer films known in the related art may, for example, be used as the first film. In the present application,
a polyethylene terephthalate film, a polytetrafluorethylene film, a polyethylene film, a polypropylene film, a polybutene
film, a polybutadiene film, a vinyl chloride copolymer film, a polyurethane film, an ethylene-vinyl acetate film, an ethylene-
propylene copolymer film, an ethylene-ethyl acrylate copolymer film, an ethylene-methyl acrylate copolymer film, or a
polyimide film may, for example, be used as the base or release film. Also, one or both surfaces of the base film or
release film according to one exemplary embodiment of the present application may be subjected to proper release
treatment. Examples of a release agent used to release the base film may include an alkyd-based, silicone-based,
fluoride-based, unsaturated ester-based, polyolefin-based, or wax-based release agent. Among these, it is desirable to
use an alkyd-based, silicone-based or fluoride-based release agent in an aspect of heat resistance, but the present
application is not limited thereto.

[0075] Also, types of the second film (hereinafter also referred to as a "cover film") that may be used herein are not
particularly limited. For example, in the present application, types of films which are the same as or different from the
first film in the category exemplified for the above-described first film may be used as the second film. In the present
application, the second film may also be subjected to proper release treatment, and used.

[0076] In the present application, the thickness of such a base film or release film (i.e., a first film) is not particularly
limited, and may be properly chosen according to the use of the first film to be applied. For example, in the present
application, the thickness of the first film may be in a range of approximately 10 .wm to 500 wm, preferably approximately
20 wm to 200 pm. When the thickness of the first film is less than 10 uwm, the base film may be easily deformed during
a manufacturing process, whereas economic feasibility may be lowered when the thickness of the first film is greater
than 500 wm.

[0077] Also, in the present application, the thickness of the second film is not particularly limited. In the present
application, for example, the second film may also be set to have the same thickness as the first film. Also, in the present
application, the second film may be set to have a relatively smaller thickness than the first film in consideration of
processability

[0078] The thickness of the encapsulation layer included in the encapsulation film according to one exemplary em-
bodiment of the present application is not particularly limited, and may be properly chosen according to the following
requirements in consideration of the use of the film to be applied.

[0079] In the present application, a method of manufacturing such an encapsulation film is not particularly limited. For
example, the encapsulation film may be manufactured using a method including coating the base film or release film
with a coating solution including the above-described encapsulation composition (Operation 1), and drying the coating
solution coated in Operation 1 (Operation 2).

[0080] Also, a method of stacking the respective encapsulation layers is not particularly limited. For example, an
encapsulation film having a multilayer structure may be manufactured by laminating encapsulation layers formed on a
separate release film.

[0081] In the method of manufacturing an encapsulation film according to one exemplary embodiment of the present
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application, Operation 3 of further pressing the base film or release film on the coating solution dried in Operation 2 may
be further performed.

[0082] Operation 1 of the present application is an operation of preparing a coating solution by dissolving or dispersing
the above-described encapsulation composition in a suitable solvent. In this process, the content of the resin included
in the coating solution may be properly controlled according to desired moisture barrier properties and film moldability.
[0083] In the present application, types of the solvent used to prepare the coating solution are not particularly limited.
However, when a volatilization time of the solventis very long, or the solventis volatilized at a high temperature, problems
regarding workability or durability of the encapsulation film may be caused. Thus, it is desirable to use a solvent having
avolatilization temperature of 150 °C orless. In the present application, a smallamount of the solvent having a volatilization
temperature greater than this volatilization temperature range may also be mixed and used in consideration of film
moldability. Types of the solvent that may be used herein may include methylethylketone (MEK), acetone, toluene,
dimethylformamide (DMF), methylcellosolve (MCS), tetrahydrofuran (THF), xylene, or N-methylpyrrolidone (NMP), which
may be used alone or in combination, but the present application is not limited thereto.

[0084] In Operation 1 of the present application, a method of coating the base film or release film with such a coating
solution is not particularly limited. For example, a known method such as knife coating, roll coating, spray coating, gravure
coating, curtain coating, comma coating, or lip coating may be used without limitation.

[0085] Operation 2 of the present application is an operation of forming an encapsulation layer by drying the coating
solution coated in Operation 1. That is, in Operation 2 of the present application, the encapsulation layer may be formed
by heating the coating solution coated on the film to dry the film and remove the solvent. In this case, the drying conditions
are not particularly limited. For example, the drying may be performed at a temperature of 70 °C to 200 °C for 1 to 10
minutes. The drying conditions may be altered in consideration of the types of the solvent to be used.

[0086] In the method of manufacturing an encapsulation film according to one exemplary embodiment of the present
application, Operation 3 of pressing another base film or release film on the encapsulation layer formed on the film may
also be further performed after Operation 2.

[0087] Further, the present application is directed to providing an encapsulation product for organic electronic devices.
According to one exemplary embodiment, the encapsulation product for organic electronic devices may include a sub-
strate; an organic electronic device formed on the substrate; and the above-described encapsulation film configured to
encapsulate the entire surface of the organic electronic device. Also, the encapsulation product may further include a
cover substrate disposed on the encapsulation film.

[0088] In the present application, the organic electronic device may be an OLED.

[0089] The encapsulation product for organic electronic devices may further include a protective film configured to
protect the organic electronic device between the encapsulation film and the organic electronic device.

[0090] In the organic electronic device, the encapsulation film may be used as an encapsulation layer configured to
effectively fix and support the substrate and the cover substrate while exhibiting excellent moisture barrier properties
and optical properties.

[0091] As described above, the encapsulation film may also exhibit excellent transparency, thereby realizing a stable
encapsulation structure regardless of the shape of the top emission-type organic electronic device as well as a bottom
emission-type organic electronic device.

[0092] Inthis specification, the term "encapsulation film" may refer to a pressure-sensitive adhesive layer or an adhesive
layer configured to cover all the top surface and lateral surfaces of the organic electronic device,.

[0093] Still another aspect of the present application provides a 9] method of manufacturing an organic electronic
device, which includes applying the above-described encapsulation layer of the encapsulation film to a substrate having
the organic electronic device formed on a surface thereof to cover the organic electronic device. The manufacturing
method is also related to a method of manufacturing an organic electronic device, which include curing the encapsulation
layer.

[0094] In this specification, the term "curing" may mean that the encapsulation composition according to one exemplary
embodiment of the present application is prepared in the form of a film by subjecting the encapsulation composition to
a heating or UV irradiation process to form a cross-linked structure.

[0095] Applying the encapsulation film to the organic electronic device may be performed using a hot-roll laminating,
hot pressing, or vacuum pressing method, but the present application is not particularly limited thereto.

[0096] The applying of the encapsulation film to the organic electronic device may be performed at a temperature of
50°C to 90 °C, and the curing may be performed by heating at a temperature of 70 °C to 110 °C orirradiation with UV rays.
[0097] Also, the method of the present application may further include attaching the encapsulation layer of the encap-
sulation film to another encapsulation material such as a glass or a metal so that the encapsulation layer comes in
contact with the encapsulation material.

[0098] FIG. 3 is a cross-sectional view showing an encapsulation product for organic electronic devices according to
one exemplary embodiment of the present application.
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[0099] In the method of manufacturing an organic electronic device according to one exemplary embodiment of the
present application, for example, a transparent electrode or a reflective electrode is formed on a substrate 21 such as
a glass or a polymer film using a method such as vacuum deposition or sputtering, and an organic material layer is
formed on the transparent electrode or the reflective electrode. The organic material layer may include a hole injection
layer, a hole transport layer, an emissive layer, an electron injection layer and/or an electron transport layer. Next, a
second electrode is further formed on the organic material layer. Subsequently, the above-described encapsulation layer
12 is applied onto the organic electronic device 23 formed on the substrate 21 to cover the entire surface of the organic
electronic device 23. In this case, a method of applying the encapsulation layer 12 is not particularly limited. For example,
acover substrate 22 (forexample, a glass ora polymer film), which is prepared by previously transferring the encapsulation
layer of the encapsulation film according to one exemplary embodiment of the present application to a top surface of
the organic electronic device 23 formed on the substrate 21, may be applied using methods such as heating, pressing.
In this operation, for example, when the encapsulation layer 12 is transferred to the top surface of the cover substrate
22, the base film or release film formed on the film may be peeled using the above-described encapsulation film according
to one exemplary embodiment of the present application, and the encapsulation layer 12 may be transferred to the top
surface of the cover substrate 22 while applying heat using a vacuum press or a vacuum laminator. In this procedure,
when a curing reaction of the encapsulation film is performed beyond a certain extent, cohesiveness and adhesiveness
of the encapsulation layer 12 may be degraded. Accordingly, it is desirable to control a process temperature at approx-
imately 100 °C or less and a processing time within 5 minutes. Similarly, even when the cover substrate 22 to which the
encapsulation layer 12 is transferred is heated and pressed against the organic electronic device, a vacuum press or a
vacuum laminator may be used. In this procedure, the temperature conditions may be set as described above, and the
processing time may be within 10 minutes.

[0100] Inthe present application, another cross-linking or curing process may also be performed on the encapsulation
film against which the organic electronic device is pressed. Here, this cross-linking or curing process (the present curing)
may, for example, be performed in a heating chamber, or a UV chamber. The conditions used in this cross-linking or
curing process may be properly chosen in consideration of stability of the organic electronic device.

[0101] However, the above-described manufacturing process is merely one example for encapsulating the organic
electronic device according to one exemplary embodiment of the present application, and the processing order, and the
processing conditions may be changed readily. In the present application, for example, the order of the transfer and
pressing processes may be changed by first transferring the encapsulation layer 12 according to one exemplary em-
bodiment of the present application to the organic electronic device 23 formed on the substrate 21, and then pressing
the cover substrate 22. Also, when a passivation layer is formed on the organic electronic device 23, the encapsulation
layer 12 may be applied to the passivation layer, and cured without forming the cover substrate 22.

EFFECTS

[0102] The encapsulation composition according to one exemplary embodiment of the present application can be
useful in effectively preventing moisture or oxygen from flowing into the organic electronic device from external environ-
ments while realizing transparency when the encapsulation composition is formed in the form of a film to encapsulate
the organic electronic device. Also, the encapsulation film formed of the encapsulation composition according to one
exemplary embodiment of the present application can be useful in ensuring mechanical properties such as handling
properties and processability, and the organic electronic device whose encapsulation structure is formed by means of
the encapsulation film may have improved lifespan and durability, thereby providing an encapsulation product for organic
electronic devices showing high reliability.

BRIEF DESCRIPTION OF THE DRAWINGS

[0103]
FIGS. 1 and 2 are cross-sectional views showing encapsulation films according to one exemplary embodiment of
the present application; and
FIG. 3 is a cross-sectional an encapsulation product for organic electronic devices according to one exemplary

embodiment of the present application.

Preparative Example 1: Polymerization of second resin (alkyl (meth)acrylate copolymer)

[0104] A monomer mixture including 95 parts by weight of cyclohexyl methacrylate and 5 parts by weight of 2-hydrox-
yethyl acrylate was put into a 4-L reactor equipped with a cooling system to facilitate the reflux of nitrogen gas and the
control of temperature, and 100 parts by weight of ethyl acetate was added as a solvent to the reactor. Thereafter, the
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reactor was purged with nitrogen gas for 60 minutes to remove oxygen, and kept at a temperature of 60 °C. The resulting
mixture was homogenated, and 0.04 parts by weight of azobisisobutyronitrile was added as a reaction initiator, reacted
for 7 hours, and then diluted with ethyl acetate to obtain a polymer. Then, a copolymer having a weight average molecular
weight of 850,000 and a molecular weight distribution of 2.31 was obtained by means of the polymerization reaction.

Example 1

[0105] A polyisobutylene resin (Mw = 500,000) and the acrylic copolymer prepared in Preparative Example 1 were
mixed at a ratio of 90:10 as the first and second resins, respectively. Thereafter, a hydrogenated DCPD-based tackifier
resin was mixed at a content of 20 parts by weight, with respect to the total weight of the first and second resins. 0.1
parts by weight (with respect to the total weight of the resin) of a tolylene diisocyanate addut (TDI) of isocyanate-based
trimethylolpropane as a multifunctional cross-linking agent was added thereto, and the resulting mixture was diluted to
a solid content of 20%, and homogeneously mixed. Subsequently, a release paper was coated with the mixture, and
dried for 10 minutes in a 110 °C oven so that the coating had a thickness of 50 uwm after drying.

Example 2

[0106] An encapsulation composition was prepared in the same manner as in Example 1, except that the ratio of that
the first resin and the second resin used in Example 1 was changed to 80:20.

Example 3

[0107] An encapsulation composition was prepared in the same manner as in Example 1, except that the ratio of that
the first resin and the second resin used in Example 1 was changed to 70:30.

Example 4

[0108] Anencapsulation composition was prepared in the same manner as in Example 1, except thatisobornyl acrylate
was used instead of the cyclohexyl methacrylate in preparation of the second resin (the reaction temperature and method
were the same for the second resin, and the encapsulation composition having a weight average molecular weight of
700,000 and a molecular weight distribution of 2.1).

Example 5

[0109] An encapsulation composition was prepared in the same manner as in Example 1, except that methyl meth-
acrylate was used instead of the cyclohexyl methacrylate in preparation of the second resin in Example (the reaction
temperature and method were the same for the second resin, and the encapsulation composition having a weight average
molecular weight of 840,000 and a molecular weight distribution of 3.9).

Example 6 (not according to the invention)

[0110] An encapsulation composition was prepared in the same manner as in Example 1, except that the ratio of that
the first resin and the second resin used in Example 1 was changed to 30:70.

Comparative Example 1

[0111] An encapsulation composition was prepared in the same manner as in Example 1, except that 100 parts by
weight of the first resin was added without addition of the second resin used in Example 1, and a tackifier resin (a
hydrogenated DCPD-based resin) was mixed at a content of 20 parts by weight, with respect to the total weight of the
first resin.

Comparative Example 2

[0112] An encapsulation composition was prepared in the same manner as in Example 1, except that a cyclohexyl
methacrylate homopolymer was used instead of the second resin used in Example 1 without addition of the cross-linking
agent (the reaction temperature and method were the same for the second resin, and the encapsulation composition
having a weight average molecular weight of 800,000 and a molecular weight distribution of 2.5).

12
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Experimental Example 1: Evaluation of transmittance

[0113] Theencapsulation compositions prepared in Examples 1 to 6 and Comparative Examples 1 and 2 were prepared
into encapsulation films so that the encapsulation layers had a thickness of approximately 50 um. The encapsulation
layers of the prepared encapsulation films were transferred to a glass without formation of bubbles. Thereafter, the glass
serving as the standard substrate was measured for light transmittance at a wavelength range of 380 nm to 780 nm
using a UV/Vis spectrophotometer.

Experimental Example 2: Evaluation of moisture barrier properties

[0114] Theencapsulation compositions prepared in Examples 1 to 6 and Comparative Examples 1 and 2 were prepared
into encapsulation films so that the encapsulation layers had a thickness of approximately 100 uwm. Thereafter, the
encapsulation layers were laminated with porous films, and base films were peeled to prepare test samples. Then, the
test samples were measured for WVTR in a transverse direction in a state in which the test samples were positioned at
100 °F and 100% relative humidity. The WVTR was measured according to the ASTM F1249 standard.

Experimental Example 3: Evaluation of cuttability

[0115] Theencapsulation compositions prepared in Examples 1 to 6 and Comparative Examples 1 and 2 were prepared
into encapsulation films so that the encapsulation layers had a thickness of approximately 50 um and had a structure
in which the bases films were present both surfaces of each of the encapsulation layers. The prepared encapsulation
films were cut at a size of 100 mmXx100 mm to prepare test samples. When relatively thin base films are peeled at a
high speed to evaluate cuttability (O: excellent; A: mean, and X: poor) of the encapsulation films, the cuttability is
evaluated to be excellent when the encapsulation film is stably attached to a base film, mean when the encapsulation
film is stably attached to a base film but delamination occurs at an end portion of the encapsulation film, and poor when
the encapsulation film is generally delaminated from the thin base film due to exudation of the composition.

Table 1 (example 6 is not according to the invention)

Iltem Moisture barrier properties, WVTR, (g/m2 day) | Transmittance (%) | Cuttability
Example 1 3.2 94 (0]
Example 2 4.5 91 (0]
Example 3 7.8 91 (0]
Example 4 5.6 93 (0]
Example 5 10.7 80 (0]
Example 6* 20.8 85 (0]
Comparative Example 1 3.0 94 X
Comparative Example 2 45.9 90 A

[0116] In the case of Comparative Example 1 in which the polyisobutylene resin was introduced as the first resin
without a separate cross-linked structure, it could be seen that the encapsulation composition has excellent moisture
barrier properties, but exhibited very poor cuttability. In the case of Comparative Example 2 in which no separate cross-
linked structure was formed in the second resin, it could also be seen that the encapsulation composition exhibited poor
cuttability and had has very poor moisture barrier properties.

[Description of Reference Numerals]
[0117]

11:  base film or release film

12:  encapsulation layer

13:  cover film

21: substrate
22: cover substrate
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23:  organic electronic device

Claims

1. An encapsulation composition comprising:

a first resin having a glass transition temperature of less than -10 °C and having a weight average molecular
weight of 100,000 to 2,000,000,

the first resin having a water vapor transmission rate of 50 g/m2 day or less,

wherein the water vapor transmission rate is measured by preparing the first resin in the form of a film having
a thickness of 100 wm and measuring a water vapor transmission rate of the film in a transverse direction at
38°C (100 °F) and 100% relative humidity as described in the description; and

a second resin having a glass transition temperature of -10 °C or more, and comprising a polymer of a mixture
comprising an alkyl (meth)acrylate and a monomer having at least one reactive functional group,

wherein the reactive functional group comprises a hydroxyl group, a carboxyl group, an epoxy group or a
nitrogen-containing functional group,

wherein the second resin is included at a content of 1 to 50 parts by weight, with respect to 100 parts by weight
of the first resin, and

wherein the glass transition temperature is measured after irradiation with UV rays at a dose of 1 J/cm?2 or more;
or after irradiation with UV rays, followed by further performing a thermal curing.

2. The encapsulation composition of claim 1, wherein the second resin forms a semi-interpenetrating polymer network
with the first resin.

3. The encapsulation composition of claim 1, wherein the first resin comprises a styrene resin, a polyolefin resin, a
thermoplastic elastomer, a polyoxyalkylene resin, a polyester resin, a vinyl chloride resin, a polycarbonate resin, a
polyphenylene sulfide resin, a polyamide resin, an acrylate resin, an epoxy resin, a silicone resin, a fluoride resin,
or a mixture thereof.

4. The encapsulation composition of claim 1, wherein the first resin comprises a polyisobutylene resin.

5. The encapsulation composition of claim 1, wherein the alkyl (meth)acrylate satisfies the following Formula 1:

[Formula 1]
O
/ R2
O
R;
wherein R, represents hydrogen, or an alkyl group having 1 to 4 carbon atoms, and R, represents a linear, branched
or cyclic alkyl group having 3 to 30 carbon atoms.

6. Theencapsulation composition of claim 1, further comprising at least one multifunctional cross-linking agent selected
from the group consisting of an isocyanate cross-linking agent, an epoxy cross-linking agent, an aziridine cross-
linking agent, and a metal chelate cross-linking agent.

7. The encapsulation composition of claim 1, which has a light transmittance of 80% or more with respect to a visible

ray region having a wavelength of 380 nm to 780 nm, as measured by a spectrophotometer when prepared in the
form of a film.
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8. The encapsulation composition of claim 1, further comprising a moisture absorbent.

9. An encapsulation film comprising an encapsulation layer formed from the encapsulation composition of claim 1.

10. An encapsulation product for organic electronic devices comprising:

a substrate;
an organic electronic device formed on the substrate; and
the encapsulation film of claim 9 configured to encapsulate the organic electronic device.

11. A method of manufacturing an organic electronic device, comprising:
applying the encapsulation layer of the encapsulation film of claim 9 to a substrate having an organic electronic
device formed on a surface thereof to cover the organic electronic device.

Patentanspriiche
1. Einkapselungszusammensetzung, umfassend:

ein erstes Harz mit einer Glasliibergangstemperatur von weniger als -10 °C und mit einem gewichtsmittleren
Molekulargewicht von 100.000 bis 2.000.000,

wobei das erste Harz eine Wasserdampftransmissionsrate von 50 g/m2- Tag oder weniger aufweist,

wobei die Wasserdampftransmissionsrate gemessen wird durch Herstellen des ersten Harzes in der Form eines
Films mit einer Dicke von 100 pum und Messen einer Wasserdampftransmissionsrate des Films in einer Quer-
richtung bei 38 °C (100 °F) und 100% relativer Feuchtigkeit wie in der Beschreibung beschrieben; und

ein zweites Harz mit einer Glasiibergangstemperatur von -10 °C oder mehr und umfassend ein Polymer einer
Mischung umfassend Alkyl(meth)acrylat und ein Monomer mit mindestens einer reaktiven funktionellen Gruppe,
wobei die reaktive funktionelle Gruppe eine Hydroxygruppe, eine Carboxygruppe, eine Epoxygruppe oder eine
stickstoffhaltige funktionelle Gruppe umfasst,

wobei das zweite Harz in einem Gehalt von 1 bis 50 Gewichtsteilen in Bezug auf 100 Gewichtsteile des ersten
Harzes enthalten ist und

wobei die Glasiibergangstemperatur nach einer Bestrahlung mit UV Strahlen mit einer Dosis von 1 J/cm?2 oder
mehr oder nach einer Bestrahlung mit UV Strahlen gefolgt von einem weiteren Durchfiihren einer thermischen
Hartung gemessen wird.

2. Einkapselungszusammensetzung nach Anspruch 1, wobei das zweite Harz mit dem ersten Harz ein semi-interpe-
netrierendes Polymernetzwerk bildet.

3. Einkapselungszusammensetzung nach Anspruch 1, wobei das erste Harz ein Styrolharz, ein Polyolefinharz, ein
thermoplastisches Elastomer, ein Polyoxyalkylenharz, ein Polyesterharz, ein Vinylchloridharz, ein Polycarbonatharz,
ein Polyphenylensulfidharz, ein Polyamidharz, ein Acrylatharz, ein Epoxidharz, ein Silikonharz, ein Fluoridharz oder
eine Mischung davon umfasst.

4. Einkapselungszusammensetzung nach Anspruch 1, wobei das erste Harz ein Polyisobutylenharz umfasst.

5. Einkapselungszusammensetzung nach Anspruch 1, wobei das Alkyl(meth)acrylat die folgende Formel 1 erfilllt:

[Formel 1]:

Ry

wobei R! Wasserstoff oder eine Alkylgruppe mit 1 bis 4 Kohlenstoffatomen darstellt und R2 eine lineare, verzweigte
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oder cyclische Alkylgruppe mit 3 bis 30 Kohlenstoffatomen darstellit.

Einkapselungszusammensetzung nach Anspruch 1, ferner umfassend mindestens ein multifunktionelles Vernet-
zungsmittel, ausgewahlt aus der Gruppe bestehend aus einem Isocyanatvernetzungsmittel, einem Epoxyvernet-
zungsmittel, einem Aziridinvernetzungsmittel und einem Metallchelatvernetzungsmittel.

Einkapselungszusammensetzung nach Anspruch 1, die eine Lichtdurchlassigkeit von 80% oder mehr in Bezug auf
einen sichtbaren Strahlbereich mit einer Wellenlange von 380 nm bis 780 nm aufweist, gemessen mit einem Spek-
trophotometer, wenn sie in der Form eines Films hergestellt ist.

Einkapselungszusammensetzung nach Anspruch 1, ferner umfassend ein Feuchtigkeitsabsorptionsmittel.

Einkapselungsfilm, umfassend eine Einkapselungsschicht, die aus der Einkapselungszusammensetzung nach An-
spruch 1 gebildet ist.

Einkapselungsprodukt fiir organische elektronische Vorrichtungen, umfassend:

ein Substrat;

eine organische elektronische Vorrichtung, die auf dem Substrat ausgebildet ist; und

den Einkapselungsfilm nach Anspruch 9, der dazu ausgebildet ist die organische elektronische Vorrichtung
einzukapseln.

Verfahren zur Herstellung einer organischen elektronischen Vorrichtung, umfassend:

Aufbringen der Einkapselungsschicht des Einkapselungsfilms nach Anspruch 9 auf ein Substrat mit einer organi-
schen elektronischen Vorrichtung, die auf einer Oberflaiche davon gebildet ist, um die organische elektronische
Vorrichtung abzudecken.

Revendications

1.

Composition d’encapsulation comprenant :

une premiére résine présentant une température de transition vitreuse de moins de -10 °C et présentant un
poids moléculaire moyen en poids de 100 000 a 2 000 000, la premiére résine présentant un taux de transmission
de vapeur d’eau de 50 g/m2/jour ou moins,

dans laquelle le taux de transmission de vapeur d’eau est mesuré en préparant la premiére résine sous la forme
d’'un film ayant une épaisseur de 100 um et en mesurant un taux de transmission de vapeur d’eau du film dans
une direction transversale a 38 °C (100 °F) et 100 % d’humidité relative comme décrit dans la description ; et
une seconde résine présentant une température de transition vitreuse de -10 °C ou plus, et comprenant un
polymére d’un mélange comprenant un (méth)acrylate d’alkyle et un monomeére ayant au moins un groupe
fonctionnel réactif,

dans laquelle le groupe fonctionnel réactif comprend un groupe hydroxyle, un groupe carboxyle, un groupe
époxy ou un groupe fonctionnel azoté,

dans laquelle la seconde résine est incluse a une teneur de 1 a 50 parties en poids, par rapport a 100 parties
en poids de la premiére résine, et

dans laquelle la température de transition vitreuse est mesurée apres irradiation avec des rayons UV a une
dose de 1 J/cm?2 ou plus ; ou apreés irradiation avec des rayons UV, suivi en outre par la mise en ceuvre d’un
durcissement thermique.

Composition d’encapsulation selon la revendication 1, dans laquelle la seconde résine forme un réseau polymére
semi-interpénétrant avec la premiére résine.

Composition d’encapsulation selon la revendication 1, dans laquelle la premiére résine comprend une résine de
styréne, une résine de polyoléfine, un élastomére thermoplastique, une résine de polyoxyalkyléne, une résine de
polyester, une résine de chlorure de vinyle, une résine de polycarbonate, une résine de polysulfure de phényléne,
une résine de polyamide, une résine acrylate, une résine époxy, une résine de silicone, une résine de fluorure, ou
un mélange de celles-ci.
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Composition d’encapsulation selon la revendication 1, dans laquelle la premiére résine comprend une résine de
polyisobutyléne.

Composition d’encapsulation selon la revendication 1, dans laquelle le (méth)acrylate d’alkyle satisfait la formule 1
suivante :

[Formule 1]

danslaquelle R représente un hydrogéne, ou un groupe alkyle présentant 1 44 atomes de carbone, et R, représente
un groupe alkyle linéaire, ramifié ou cyclique présentant 3 a 30 atomes de carbone.

Composition d’encapsulation selon la revendication 1, comprenant en outre au moins un agent multifonctionnel de
réticulation sélectionné dans le groupe constitué d’'un agent de réticulation de type isocyanate, d’'un agent de réti-
culation de type époxy, d’'un agent de réticulation de type aziridine, et d’'un agent de réticulation de type chélate de
métal.

Composition d’encapsulation selon la revendication 1, qui présente une transmittance de lumiére de 80 % ou plus
par rapport a une région de rayons visibles présentant une longueur d’'onde de 380 nm a 780 nm, telle que mesurée
par un spectrophotomeétre lorsqu’elle est préparée sous la forme d’un film.

Composition d’encapsulation selon la revendication 1, comprenant en outre un absorbant d’humidité.

Film d’encapsulation comprenant une couche d’encapsulation formée a partir de la composition d’encapsulation
selon la revendication 1.

Produit d’encapsulation pour dispositifs électroniques organiques comprenant :

un substrat ;
un dispositif électronique organique formé sur le substrat ; et
le film d’encapsulation selon la revendication 9 configuré pour encapsuler le dispositif électronique organique.

Procédé de fabrication d’un dispositif électronique organique, comprenant :

I'application de la couche d’encapsulation du film d’encapsulation selon la revendication 9 sur un substrat présentant
un dispositif électronique organique formé sur une surface de celui-ci pour recouvrir le dispositif électronique orga-
nique.
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